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(54) LIGHT-EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting element which regulates minimum exciting triplet 
energy level, ionized potential and electron mobility of an electron transport material having a laminated 
two-layer type or laminated three-layer type structure, and which also has a good emission efficiency and 
brightness by including phosphorescent compound, enables to cover a wide area when at least one layer 
of organic compound layers is formed with a wet film-forming method, and reduces manufacturing cost. 
SOLUTION: In a light-emitting element forming an organic compound layer between at least a pair of 
electrodes provided on a base material, the organic compound layer consists of at least two layers which 
are a light-emitting layer including a hole transport material and a phosphorescent compound, and an 
electron transport layer including an electron transport material. 
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[0 06 2 ] j8««S©tttt& l/TB, £JS. £ 
JHBtfbft. *tt*tt&{k64». $fclJCh6©I^i5; 
iimtcm-f 6*1. <±*W##4. 0eVKJ:Otm*» 
*ft0!liUT«. I TO. 7>**>-?>7 7§fc 
**K-^"bA:BWb» (ATO. F TO) . HfkM. K 

{bspja. iMt-f>y>A. BMbagi&^^y^A <jkt. 
I ZO&ffcTS) «©¥Vtt&llK{b*. &. IB. *a 

omtimnmrn. #yr-y>. #y # 
o t ©wra& z&m-f 6 . 

[0063] 3Qg*St£ffl*.t2. BWWjS. 3 - * > 
(CVD) . ^5XvCVDffi*©t*i*i&iWB*m4© 

[0064] mwm&<D&y&i*ici!vz&m{iL&t u 
tb. ««ciwKR«3ft<. »#**■©«§». bwccjs&t 

£©*&£. aBttStt. ffl»cteWS-35r© 
*iTVTfe<fc<,». 

[o 06 5 ] awwo/^-i^ytt, 7#hyvf 
57 ^ -&£'5cj:-5{b^ffjx?^>y. u— if-&<b*«c 

7*. >j7h*7& EnJSiJffi^«:«fc»)tfor*>«fct>. 

[0066] 5§BJJ^@©J1*£ Lttt. ItiettftlC J: *) 

O* 1 , ISl 0nm~50/imt**). 50nm~20 
am*i»*Hr>. i8W««©«ta«4UrB. 10'Q 

* 1/ < . 1 O'Q /UVXTifi J: 9 «F £ 0 so 



f$§32 002-158091 
22 

©SiS^iUrB. 6 0%feLh*i»$L< . 7 0%fcLt 

&©7j&«:Se-3T8iJ5rc#*. ftfc. awWBco^T 
tt. iRE&§£te rantt&si©9rJitHij ^-xa->-w 

(1 99 9) tci*jfo&i*0. C*l6**»9!K:affi-C* 
I TOIfctt I ZO?:ffifflU 1 5 0 T$n r ©4H&'CK 

[0067] Wffi^gi ut«. am. ffgMtettJItC 
•e©jf*tt. mm. **swic^x,mtaw®.wi< . 

***■?■©«!». B ft KJfc D£r*D©18@© # 6 *Si8 
■T*i««tl>. 

[006 8] «IlffiOWI4i U-Ctt. M*.t£. £JS. 

&JRBfc{b<&. *»figittt*b£*. Cft6©»£* 
&£*#Wa*l. <±&W&&4. 5eV«T©fe©#» 

i. Na. K. Csf), 7JU*i;±M&II 
Mgr. Caf) . IK. IS. 7JU5 A. ^ h "J 

*i6©*t?4>. l^aAtt©*T?, T^yftMt>7it' 
* 'J 0 < . «??^5£tt©®*> 6 T ;l< 5 ^ 

i-rStmite. TJl'i^'JAm X«TJl/5-^A 
i0. 0 1~1 0SI^©7^* V^iSK «7A* 

y±^jsi©^su< («it«. y ?^a 
?cir) !fe*J. Hffl«ffi©tm«:o(,»r». 

2P2 - 1 5 5 9 5-^<2rfB. 4CM^5 - 1 2 1 1 7 2^ 
fR{Ci¥as*i-cc»S. 

[006 9] Wffim€S©ffJjjR&W:. #tC$)JRS«% < . & 

*n©77ffi«:e£o-rf? ^cij&i-ct-s. m«. En»W 

SC. CVD. ^■^XvCVDj9^©tp^6Siriatt^i© 
att***L-raffiOI!l?L*:*tt«:l£oT»«Ll:«:«jaE 
T3C&**CSS. fflittf. Wfflm«B©»^il/T. ^ 
S^*3S!R^'5ti'&«:«. ^-© 1 «X«2«feU:*I^B# 

[0070] WH««©^<*--=->^tt. 



(13) 
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[007 1 3 WffiS«a©^3fe|g^K:*jW5^fiS{4a<!: L 

*i*©**»*l/C». c©i©£. WBHStt. WtBfb^j 
IS±©^g|5K:^fiS3*aTt,»-CfeJ:< . -€-©-§&tc0JiR3 

(CT hil V £mX.lt7)l>t> y ±S£J1©7 v {titoWK. «fc 10 
•2>^m#Jl ; &l~5 nm<DJl*-r#ALTfc,kl> 0 % 

fc. KttttJBt*. >sra. 4* 

>7 U- f < > «fc 0 BUZ?* 5. 
[0072] i§HJ3ll«i©/I*<!: UTte. ttffitmicj: 0 

1 0 nm~5 ymT*D, 5 0nm~l/im*W*b 

a>E&WffiS&«:. WB«&©*m* l-10n m<Dil 

*«:ai<iKijao. HKffriB ito^i zo^©au;i&ig 

[0 07 3 ] ^-©ffeOOJii Lttt, ttCOM|RM:& < . m 

6SSJi£ t/T«. «itl*|$MT7 - 8 5 9 7 492; 
«R. 1517 - 1 9 2 8 6 6#£3R. I5J8 - 2 2 8 9 19& 
ffi. 1511 0-2 75 6 8 2#&«. 1511 0-1 0674 

[0074] awHajR-T-ccteo-c. -zo&m. 

life. «*.t*. aW. a8J§H8i. ttttMtefeJI. teJ:0* 

Stt. Tiffin®. MMtelMI. teJcC/SB^ 30 

*s#c ©wests sti&js^cct*. amttLbK^ 

[0 07 5] fiyinio^K. $ . wmssk'out 
at. asBMwac&ai-c*. 
^iES^©f^^*&{b3tH#*4>©*ife^T-rt{t 

«KWHtttt<, KffcSSK. -^{bS3R. 8Mb 

Wv^^A, :3Mby>t''7-'?A3&j&s$stf6ftS. 

[0076] fiMOmK^i L"Ctt. »(CH«e»«C 

<. mi*, n^mmm, *;<9*y>m sjet** 40 

ffi. ^XvCVDft, l/-f-CVDS, &CVD 
[0 07 7 ] HK*«M«C*5^Ttt. «*3R^K49WS 
RW *©*>»* U». fi±BOWi0ttt, «*.«. 

?XMBiH*. #yx?u>. ipyyptux #y> so 
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?*y*»yu- K #y-UK. tfy^yy. 
b77Ji>*u3.?-i>is. #y h y 7 ;i/3j-pi?-u 
>. #y ^^an^7JUat-cJxf-u>. jraahy?^ 
* p 1 ^ u > «t # * a p s/ 7 A- * p x ? u > *> e> 3 
iR<* ft* 2 «2Lk©#«£{*. 1 XJ&Lhoitrfctt 
®R. (R*S0. 1 X«T©l»StHMr. In. Sn. 
Pb. Au. Cu. As. At. Tl. Ni2S©3Jg. 
MgrO. SiO. SiO„ A1,0,. GeO. Ni 
O. CaO. BaO. Fe.O,, Y,0,. T i O t m<D 
SMftfttfl. M g F j . L i F. A1F„ CaF,^© 
^JS^yfbigJ. t*-V >l>*U7)l>*}> x JU^PT 

«7 9^bKSS«:*^^KSR*!R«'r*!R3tS«J©^lftiB» 

[007 8] *«9!«:4B«,»rtt. «63RT-%>HW4©* 
^Btt<Mffllr01WC«jfcli. if±8»«:J:«). *t± 

yx^f-ji/. jj<y h^©^"5^-f-^ 9 ^-?>H2 

[007 9] jecC*»i«{C4»l»r tt. 
^m©ffilffl«c*»»«^**:l3^RStt*#*IB:W* c 

ca. iSKvy^->^A. siwby>. mtuAf^ff 

A. 7 y{b-fe->*^A, 7? 

9-5/-:/. -b't7^h, IMt7^9-)A§*flf5 
ci*ir^i„ ^rSlt^iLrti. ^«:i®5e§n?.c 

[0080] *§m<D&%2i*&> mwm&tviffinm 

t<DMtcm.i& (sfijR«:jE0TSE»ii6»*^rfeJ:ir>) 
he (a»2jjon*~4o#jn-) . x«@:ij£Sijfe*En 

»TJ-*C4«:J:»). «**»*Ci3W-c**. *»H© 
^^©|g»«CO(,>-r«. 4$H72 - 1 4 8 6 8 7 
-St. I5J6-301355-SI, PJ5 -2 9 0 8 0#. I5J7 
-1 34558-9. 1518-234 68 5#. I5J2410 
4 7#. *S^i¥5 8 2842 9-S|. 1516 0 23 30 8 
B*B1fit©2 7 8 4 6 1 59. ^CCgel8©^S* 

[008 1 ] 

immm) wrtc. *»w©«*3iw-©su6«cc-pc»-c 



25 



[0082] mt&m i 

mtttLxm?*&0. 5mmt2. 5cmft©#5X« 
*mi,\ C©g*t£*3^-r >^-F*J(Ci!SAU SnO 

■5A:SS=95 : 5 <*;U£) ) DC^n 
FP^s.^ (^ft:StmS2 5 0-C 1 BSRElx 
1 O-'Pa) (CtO, TOSK (J? 

<&0. 2 urn) ZBmOtt. I TOStM©*Mfi$i«l 
0 Q/D-C&ofc. 10 

[0 08 3] ^tc. HtriaaB^g^fiSL-fc^^^a^ 

fcgfcifKg&KAft. -<vypfiUT^=J-;u ( I PA) 

-^';x?U>X;^>M*^tJ[^I (BAYE 
RttSS. Baytron P : Mfcft 1 . 3 StS%) £ 

^f>3- hb/c&. 15 0-c. 2B#ras£3mL-cjs 

##100 nm<DIE?l£AJl£7T$J?S;i,/*c. 
[0084]-ei/t, COEFLaAJlitc. IE?L$fti2!tt 
St** hMiL/t:©^'; X-frtJJMV-fr (Mw=6 20 
3000, TJU F » 5-m t h jtfJliiMWt h 

S C t K. £ *) m^ifi 4 0 n mOI6*i5ff^ l/fc. 
[0 08 5] 'A< l CC<D?S%m±.lCtf>J t:-)l>zf*7-)l 
(Mw= 5 0 0 0 0. rJl'F 1 ;? ^S¥) i^ffrifttti 

br©0a^{b^52 7 i*10 : 2 OOStSitT. 1 - 

m^xmmo. so-cxzmMMgjfcmz&zcttcj: 30 

M=f-mSM±tC>* *-~>?Ltc^X2 ( I^BS** 5 
i^i^A : $B= 1 0 : 1 (*->Ht> 50. 2 5ym& 
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•emw&mitsiismm (&m?'m> xn r 5 4 9 3 ) 
[0086] mt&**vxr<D-m&vwmbtc. mftr 

^*8V-^y^t-ai"; h2400S4ffi^t, 
K^1ilI£W«ELf&^tcEPMU^3tt/*Co ^(7}B#© 
Sit^g^Lmax. Lmax*f#?>n/c^©SE?:V 
maxiWc. IK2 00 cd/m'^«l^ 
(77200). 2000c d/m'B^&ftS^SrJI-SlS 
S^-^ ( 77 2 0 0 0 ) t LXm. 1 (C^Ufc. 
[008 7] 
[fSl ] 













12000 




Cod/m*) 


(V) 




00 


00 




78000 




15 


125 


11.8 


*i!fi«2 


96000 




10 


185 


15,4 


S«S«3 


B7000 




12 


17.9 


14.0 




88000 




13 




13.8 


SB1BM5 


78000 




14 


16.8 


14.2 




86000 




15 


13.7 


13.5 


Xtt«7 


98000 




10 


1&4 


16.1 




86000 




11 


17.3 


15.9 




105000 




18 


20.0 


17 JQ 




12000 




17 


5.2 


1.8 


#*0l2 


23000 




18 


1.2 


0.7 



[0088] ^^(Dttmv&ismi&^mmx-z^-m 
mt, j ^ v?-x$>zpmm a tm+mmtt 

450 : 5 0 (SI%) X-WVUx.ZZsK.femi>. ii 
7*±tCifa0. 1 vmm&L-tt1)->7)\'%:m\,>X1fyto 

X. %<Ott±.ifi*)®L&frhifrlto1c (FLUOROLO 
GI I, SPECttlS). ^<D*Sm*a2{C^L/fc. 

[0 08 9] 

[»2] 













(kcal/ool) 


(eV) 


tcrf - V • s M ) 


xttfli mnt-£#i2i 


66 


6.3 


2x1 0 -3 




67 


a 4 


2x1 r 1 


J5fiW4 01^^29 


65 


6.3 


IxKT 3 




62 


6.0 


5x1 (T 4 


*fi&H8 0l^fb^22 


63 


& 1 


. 4XKT 4 


AlQ 


58 


5.8 


IxKT 8 



[0090] &>i<Dttm>J*ls<t#7->U + Mt> A Si) KlJ:DI'J5£Lfc. -eO*S**^2(C7KU/c. 
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A<bH^-fai£1*£2 0 : 8 0 (ftffi%) -Ci^aax* 
U ^©±KG££^.#b/c-y->:/n>£ffl(,>X\ A 

v^-i \-&v&ti>tc. tz*swm& i x i o * v • 
co o 9 n mmm2 

mmm 1 tc*$i,>-c m^mm^m^mmt uxom 

mt-£®2 7 *X^#&«:-C0R5«-S ( 6 0 n m) « 

itc. UCtnUtc. 10 

[0 09 2] H«S^|3 

tt. Xttm£mfclsT*&£*?4>fttt. fPfiB^tf-o 

/c„ j£S*ai*s<fct>'g|2K:^0/£:„ 
[0 093] 

7n{b^BJ2 7©jM39«C«5*ft£«2 9*JSl»SfiU1- 

fc. tt*£&lisJ:tf9i2fe7nOfc. 20 
[0 0 94] *JS0!!5 

mt&®2 1 <D&w immt-swz 2 zm^ztm 

fc. «S**ai*J<fcO*^2tC^0/c 
[0 09 5] HS6096 

HiSW 1 CCfct^T. iEJlfftgltfi VX# ') X~)U})W1 
V-JMDfrt)*)^ N. N' -tX (3->?;U7xX 
JU) -N. N' -y7*iJK>yyx *X httiU 
T#'J \Z~JMjJWW-)MDfrt>*)lC4. 4' -N. 30 
N' *x;U (CBP) , *J\>hJ 

zMWk&tbx v yx (2-7*i*eyy» -fy 
Hic.Kyv-yNV>y-iurd<y 
y^ju^^i"; u- h (Mw= 120000, t;uk y 
»^«) £ffli>-c\ ^e-n^ni 0:20:1:1 o©r 

fiit-Ci^ if n P : x £ > tcjgfi? L r f#/c^ffi^ x t > a 
-*-£flH>T*£fijU 4 0nm©^H^R5cT*^ 

•oft. ttJR&&ltCCTlsft:. 

[0 096]H«g^|7 40 

»»W6«:4tf»,»-c. s^-iaays*«-?»^w«buc©w 

nk{t^H2 7 *JGS3K«*«:r»fiW* (60nm)« 

o7C. ife*^ltC77KL/c„ 

[0097] mmms 
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mit&&)2 7©^*>"3CC0«7n<t^2 2£ffil>S£tfl-t* 
HiSm &|BI*<Cl,T»IHR**fl*l/. HSSF9 1 £151 

mowmztf r>tc mmzm. 1 *$j:cra*2 ncmutc. 
[0098] mmm9 

mfcwi tmiHci Tomm*mM&. n. n* -2^7 

i-A- N. N* -S> (m- h ViU) "05*S» (T 
PD) £&JfU Onm. 4. 4' -M 

ys?» 4 us? 9 a (in) *-en-eti^.#jiSo. 4 

nm/^, 0. 0 2 5 nm/&rRf2 0 nm£fc&J: 
5K*«I»U 3CC>"C(KW%<b^«J2 7*aW4 0nm«i 
fl/, MtCL i F«RJ|1 nilfd. 0X1 0-'- 

1. 3xi0- J Pa) Otc. COlKAJ-i^i'U/c 
7X> (?S3lcIS)!ii4mmX5mmi*5vX^) £19: 
gO. y>>U5x£A£2 0 0 nm^» ( 1 . 0xi0' J 
~1. 3xiO- 5 Pa) UX$k**1fcm0tc. te^zm. 

liCTnL/fc. 

[0 099] #^09 1 

HJSM2 ccfc^r. L,x<Dm^<k£W)2 1 

t Vls<DT)l>Zm» (A 1 q) 

/diW«. ^fe^42 incite or. »#Stf?-*fHKU 
tF\m<DWffi*tf^tc 0 £11*411. ai2CCm 

ufc. ac*». #*mi-cuu a i q©g(gagzin 

**f-»ffitt5 8 k c a I /mo K -<*>it#7-> 
V + Mtb. 8eV v x 1 0 5 V • cm" 1 

©S«"C2 x 1 0" cm 1 • V- 1 • 8-**-?fc. *©IS 

[0100] ##0«2 

yx (2 ^ yi?«5Ajt^©*>t>«5 
[0101] 

[^h^©^*] *aM«:J:nK. SJSrJSS!. 
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(72)#£9^ fiB SUES F*-A(##) 3K007 AB02 AB03 AB13 AB18 BB01 

Wj^;i|*KSffirlJ4 J ?S210Sia S±^¥X BB05 CA01 CA05 CB01 DAOO 

V -OUAtfcJG^tft DB03 EBOO FA01 FA02 



